16- 



DATA PROVIDER 



DATA 
SCHEMA V\ 



\ 



16a 
12a 



PRESENTATION 
SCHEMA 



14a 



8 



PATA CONSUMER 

PRESENTATION 
SCHEMA 

DATA 

. — 



14 - 



18 



I PRESENTATION I 
■*1 LANGUAGE \ 



\ 



DATA SOURCE 



DATA 
SCHEMA 



DATA 



12 



10 



INTERFACE 




DISPLAY 









J 



FIG. 1 



SEND ORIGIN 


^36 




RECEIVE ORIGIN 


REQUEST MESSAGE 






REQUEST MESSAGE 








60^ 












62-^ 


CONSTRUCT ORIGIN 
RESPONSE MESSAGE 
HAVING A 
PRESENTATION 
SCHEMA AND DATA 



RECEIVE ORIGIN 
RESPONSE MESSAGE 



V 



38 



DISPLAY DATA 
ACCORDING TO 
PRESENTATION 
SCHEMA 



42 



40 



SEND ORIGIN 
RESPONSE MESSAGE 



64 



32 



J 




TO FIG. 2B 




TO FIG. 2B 



FIG. 2A 



FROM FIG. 2A 



FROM FIG. 2A 



SEND SUBSEQUENT 
REQUEST MESSAGE 



RECEIVE 
SUBSEQUENT 
RESPONSE MESSAGE 



^44 




RECEIVE 
SUBSEQUENT 
REQUEST MESSAGE 


46 


66^ 








68^ 


CONSTRUCT 
SUBSEQUENT 
RESPONSE MESSAGE 
HAVING DATA 








f 


^-48 




SEND SUBSEQUENT 




RESPONSE MESSAGE 



50 



70 



RENDER DATA 
ACCORDING TO 
PRESENTATION 
SCHEMA FROM THE 
ORIGIN RESPONSE 
MESSAGE 



32 



J 



52 



30 



FIG. 2B 



PRESENTATION INTERFACE ASKS FOR DATA 



I 



101 



SEND A FIRST REQUEST MESSAGE HAVING AN 
ORIGIN RECORD IDENTIFIER AND A RECORD 
COUNT IDENTIFIER TO A DATA PROVIDER 



109 



I 



f 



100 



102 



RECEIVE A FIRST RESPONSE MESSAGE 
HAVING: 

(1 ) A SCHEMA COMPONENT 

(2) A DATA COMPONENT, AND 

(3) AN ERROR COMPONENT 



1 



CACHE THE DATA 



PRESENTATION 
INTERFACE RENDERS 
DATA FROM THE DATA 

COMPONENT 
ACCORDING TO THE 
SCHEMA COMPONENT 



T 




104 



FIRE AN ERROR 
EVENT ACCORDING 
TO THE 
PRESENTATION 
INTERFACE 



I 



108 



PRESENTATION INTERFACE RECEIVES A REQUEST FOR 
DATA THAT CAUSES A BUFFER VIOLATION 



111 



SEND A SUBSEQUENT REQUEST MESSAGE HAVING A 
RECORD IDENTIFIER, A RECORD COUNT IDENTIFIER, AND A 
DIRECTION IDENTIFIER TO THE DATA PROVIDER 



I 



12 



RECEIVE A SUBSEQUENT RESPONSE MESSAGE HAVING: 

(1) A DATA COMPONENT, AND 

(2) AN ERROR COMPONENT 



14 



FIG. 3 



RECEIVE AN ORIGIN REQUEST 
MESSAGE HAVING AN ORIGIN 
RECORD IDENTIFIER AND A 
RECORD COUNT IDENTIFIER FROM 
A DATA CONSUMER 



122 



I 



CONSTRUCT AN ORIGIN 
RESPONSE MESSAGE HAVING: 

(1) ASCHEMA COMPONENT 

(2) A DATA COMPONENT, AND 

(3) AN ERROR COMPONENT 
ACCORDING TO THE ORIGIN 

RECORD IDENTIFIER AND THE 
RECORD COUNT IDENTIFIER 



I 



I 



RECEIVE A SUBSEQUENT 
REQUEST MESSAGE HAVING A 
RECORD IDENTIFIER, A RECORD 

COUNT IDENTIFIER, AND A 
DIRECTION IDENTIFIER FROM A 
DATA CONSUMER 



I 



V 



I 



SEND THE SUBSEQUENT 
RESPONSE MESSAGE TO THE 
DATA CONSUMER 



FIG. 4 



124 



SEND THE ORIGIN RESPONSE 
MESSAGE TO THE DATA 
CONSUMER 



CONSTRUCT A SUBSEQUENT 
RESPONSE MESSAGE HAVING: 

(1) A DATA COMPONENT, AND 

(2) AN ERROR COMPONENT 
ACCORDING TO THE RECORD 

IDENTIFIER, THE RECORD COUNT 
IDENTIFIER, AND THE DIRECTION 
IDENTIFIER 



126 



128 



130 



132 



120 



HEADER INFORMATION 



ORIGIN RECORD IDENTIFIER 



RECORD COUNT IDENTIFIER 



TRAILER INFORMATION 



FIG. 5A 



HEADER INFORMATION 



62 



SCHEMA COMPONENT 



164 



DATA COMPONENT 



.V 



166 



ERROR COMPONENT 



68 



TRAILER INFORMATION 



170 



160 



FIG. 5B 



HEADER INFORMATION 



182 



RECORD IDENTIFIER 



184 



RECORD COUNT IDENTIFIER 



186 



DIRECTION IDENTIFIER 



187 



TRAILER INFORMATION 



188 



FIG. 5C 



HEADER INFORMATION 



.V 



192 



DATA COMPONENT 



ERROR COMPONENT 



194 



196 



TRAILER INFORMATION 



.V 



198 



190 



FIG. 5D 



HEADER INFORMATION 



202 



NAME COMPONENT 1 
TITLE COMPONENT 1 
WIDTH COMPONENT 1 • 
ALIGNMENT COMPONENT 1 
DISPLAY COMPONENT 1 
TYPE COMPONENT 1 



204 



NAME COMPONENT 2 
TITLE COMPONENT 2 
WIDTH COMPONENT 2 
ALIGNMENT COMPONENT 2 
DISPLAY COMPONENT 2 
TYPE COMPONENT 2 



206 



NAME COMPONENT N 
TITLE COMPONENT N 
WIDTH COMPONENT N 
ALIGNMENT COMPONENT N 
DISPLAY COMPONENT N 
TYPE COMPONENT N 



V 



208 



FIG. 6A 



200 



DATA RECORD 1 



\ 



DATA ELEMENT 1 



DATA ELEMENT 2 



DATA ELEMENT N 



DATA ELEMENT N 



DATA RECORD X 

DATA ELEMENT 1 ~ 
DATA ELEMENT 2 



DATA ELEMENT N 



^-211 



DATA RECORD 2 

DATA ELEMENT 1 
DATA ELEMENT 2 



/ 
\ 



V 



212 



/ 



\ 



214 



/ 



ERROR INFORMATION 



.V 



216 



TRAILER INFORMATION 



218 



FIG. 6B 



<DATASET> 

<SCHEMA_TYPESx/SCHEMA_TYPES> 
<DATAx/DATA> 

<ERRORx/ERROR> ^ 
</DATASET> 



<SCHEMA_TYPES> 

<ELEMENT_TYPEx/ELEMENT_TYPE> 
</SCHEMA_TYPES> 



FIG. 7B ^-soa 



<ELEMENT_TYPE> 

<N AME></N AME> 

<TITLEx/TITLE> 

<WIDTHxyWIDTH> 

<ALIGN></ALIGN> 

<DISPLAY></DISPLAY> 

<TYPEx/TYPE> 



FIG. 7A 




304 



</ELEMENT TYPE> 



FIG. 7C 



<DATA> 

<RECORD></RECORD> 
</DATA> 



— ^-306 

FIG. 7D 



<RECORD> 

<ID></IE» 
</RECORD> 



FIG. 7E 08 



<ERROR> 

<NUMBERx/NUMBER> 
<DESCRIPTIONx/DESCRIPTION> 

</ERROR> 

^-310 

FIG. 7F 



350 



J 



354 



J 



V 



<DATASET> 

<SCHEMA_TYPES> 

<ELEMENT_TYPE> 

<NAME>ID</NAME> 
<TITLE>Record Id</TITLE> 
<WIDTH>100px</WIDTH> 
<ALIGN>left</ALIGN> 
<DISPLAY>1</DISPLAY> 
<TYPE>0</TYPE> 
</ELEMENT_TYPE> 
<ELEMENT_TYPE> 

<NAME>DSN</NAME> 
<TITLE>Data Source Name</TITLE> 
<WIDTH>100px<AVE)TH> 
<ALIGN>left</ALIGN> 
<DISPLAY>1</DISPLAY> 
<TYPE>0</TYPE> 
</ELEMENT_TYPE> 
</SCHEMA_TYPES> 
<DATA> 

<RECORD> 

<ID>10008</IDxDSN>Northwind</DSN> 
</RECORD> 
<RECORD> 

<ID>10009</IDxDSN>Northwind2</DSN> 
</RECORD> 
</DATA> 

<ERRORx/ERROR> > 
</DATASET> 



352 



356 



FIG. 8A 



<DATASET> 



<SCHEMA TYPES> 



\ 



<ELEMENT_TYPE> 

<NAME>ID</NAME> 
<TITLE>Record Id</TITLE> 
<WIDTH>1 Opx</WK>TH> 
<ALIGN>left</ALIGN> 
<DISPLAY>0</DISPLAY> 
<TYPE>0</TYPE> 

</ELEMENT_TYPE> 

<ELEMENT_TYPE> 

<NAME>NODE_TYPE</NAME> 

<TITLE>Node Type</TITLE> 

<WIDTH>lpx</WIDTH> 

<ALIGN>left</ALIGN> 

<DISPLAY>0</DISPLAY> 

<TYPE>0</TYPE> 



</ELEMENT_TYPE> 

<ELEMENT_TYPE> 

<NAME>FilePath</NAME> 
<TITLE>File Path</TITLE> 
<WIDTH>1 00%</WIDTH> 
<ALIGN>left</ALIGN> 
<DISPLAY>1</DISPLAY> 
<TYPE>0</TYPE> 

</ELEMENT_TYPE> 



<RECORD> 

<ID>10008</ID> 

<NODE_TYPE>0</NODE_TYPE> 
<FilePath>C:\autoexec.bat</FilePath> 
</RECORD> 



<RECORD> 

<ID>10009</ID> 

<N0DE_TYPE>1</N0DE_TYPE> 
<FilePath>C:\WINNT</FilePath> 
</RECORD> 



</SCHEMA_TYPES> 
<DATA> 




</DATA> 

<ERROR></ERROR> 




</DATASET> 



FIG. 8B 



DATA 
SOURCE 



BOF 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



RECORD 20 



RECORD 21 



RECORD N 
EOF 




406 



404 



408 



414 



410 



416 



DATA CONSUMER 



CACHE 



INTERFACE 



DISPLAY 



412 



400 



FIG. 9A 



DATA 
SOURCE 



BOF 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



RECORD 20 



RECORD 21 



RECORD N 
EOF 



402 



DATA PROVIDER 



418 



410 



416 



406 



404 



408 



414 



DATA CONSUMER 



PRESENTATION 
SCHEMA 



CACHE 



RECORD 00 



RECORD 01 



RECORD 02 



r 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



INTERFACE 



DISPLAY 



412 



400 



FIG. 9B 



DATA 
SOURCE 

BOF 
RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



RECORD 20 



RECORD 21 



RECORD N 
EOF 



402 



406 




418 



410 



416 



404 



408 



414 



DATA CONSUMER 



PRESENTATION 
SCHEMA 



CACHE 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 1 1 



RECORD 12 



RECORD 13 



RECORD 14 



I- 



INTERFACE 



DISPLAY 



412 



400 



FIG. 9C 



DATA 
SOURCE 



BOF 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



RECORD 20 



RECORD 21 



RECORD N 
EOF 




406 



418 



410 



416 



404 



408 



414 



DATA CONSUMER 



PRESENTATION 
SCHEMA 



CACHE 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



|| RECORD 19 



INTERFACE 



DISPLAY 



412 



400 



FIG. 9D 



DATA 
SOURCE 



BOF 



RECORD 00 



RECORD 01 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 12 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



RECORD 20 



RECORD 21 



RECORD N 
EOF 



402 
< ► 



DATA PROVIDER 



406 



404 



408 



414 



418 



410 



416 



DATA CONSUMER 



PRESENTATION 
SCHEMA 



tl 



CACHE 



RECORD 00 



RECORD 02 



RECORD 03 



RECORD 04 



RECORD 05 



RECORD 06 



RECORD 07 



RECORD 08 



RECORD 09 



RECORD 10 



RECORD 11 



RECORD 13 



RECORD 14 



RECORD 15 



RECORD 16 



RECORD 17 



RECORD 18 



RECORD 19 



INTERFACE 



DISPLAY 



412 



400 



FIG. 9E 



500 



ru 

o 



FROM FIG. 10C 

, > 



INSTANTIATE DATA CONSUMER 






► 



502 



GENERATE A DATA REQUEST 
INCLUDING: 

(1) RECORD COUNT 

(2) ORIGIN RECORD ID 

(3) DIRECTION IDENTIFIER 



504 



SEND ORIGIN DATA REQUEST TO DATA 
PROVIDER 




SPONSE^\^- — 


I ► 

NO 

^^DATA RE 



506 



508 



RECEIVED ? 



YES 



PARSE RESPONSE 



512 




YES 



516 



CREATE AN 
ERROR EVENT 



518 



FIG. 10A 



END^> 



FROM FIG. 10A 




(1) SET EOF IF DIRECTION 
IS FORWARD 

(2) SET BOF IF DIRECTION 
BACKWARD 



524 




(1) APPEND OR PREPEND 
NEW RECORDS TO 
CACHE 

(2) DISPLAY RECORDS 
ACCORDING TO 
PRESENTATION SCHEMA 




TO FIG. 10C 



FIG. 10B 




YES 



532 j _ 



FIG. 10C 




552 



NO 



ORIGIN REQUEST? 



554 




CREATE PRESENTATION 
SCHEMA COMPONENT 



556 



QUERY DATA SOURCE 



558 




CREATE DATA 


^ — 564 


YES 


COMPONENT 












r 



\TO FIG, 11B 



FIG. 11A 



A FROM FIG, 11A 




550 



m 



m 
a 




CREATE ERROR 
COMPONENT 


► 


1 





CREATE DATA RESPONSE 
INCLUDING: 

(1) PRESENTATION SCHEMA 
COMPONENT 

(2) DATA COMPONENT, and 

(3) ERROR COMPONENT 



1 


f 


SEND DATA RESPONSE TO 
DATA CONSUMER 



562 



566 



570 



572 



C^END^> 



FIG. 11B 



PROCESSING 
UNIT 



COMPUTER 



623 

VJ 



System 
Memory 



RAM 



ROM 




Interface 



Hard Drive 





^—633 


Floppy Drive / 


Interface 


► 




DISK 






^634 









Interface 



Video 
Adaptor 



648 



CD-ROM Drive 



DISK 



646 



Serial 
Port 
Interface 



► MODEM 



Network 
Adaptor 



654 



53 



^6peraWng_System \^ 625 



i Applications |^ 
T Modules I 

1 j\o 



636 



637 



Data 



638 




47 



MONITOR 



642 



L 



640 



KEYBOARD 



MOUSE 



65: 



WAN 



LAN 



651- 



649 



REMOTE 
COMPUTER 



Memory 
Storage 



FIG. 12 



650 



